INTRODUCTION
Rice is among the three leading food crops of the world, with maize and wheat being the other two and it is one of the most important cereal crop of India occupying an area of 43.39 million hectare with an annual production of 104.32 million tonnes with an average productivity of 2404 kg/ha (2015-16). India is the second largest producer and consumer of rice and accounts for 22.3% of global production. (Source: Annual Report 2015-16, Ministry Of Agriculture and Farmers Welfare). Rice plays a vital role in the national food security and would continue to remain so because of its wider adaptability to grow under diverse ecosystems. Rice contributes 40.8% of total food grain and remains the principal source of livelihood for more than 58% of the population.
Tamil Nadu secured third position in rice productivity in India and from total gross cropped area (58.97
La ha) of the state, paddy alone cultivated in 17.75 L ha (31%) and it ranks first in area and production among other cereal crop cultivated in state (source: Policy Note 2015-16, Govt of TN), because it is the main staple food of the state with regard to human nutrition and caloric intake. Thanjavur district stands unique from time immemorial for its agricultural activities and is rightly acclaimed as the granary of south India lying in the deltaic region of Cauvery river which supports for agriculture. It is known as "Rice bowl of Tamil Nadu", among 32
Impact Factor (JCC): 5.9857 NAAS Rating: 4.13 districts of Tamil Nadu, Thanjavur district rank second in area(1.77 L ha) and production(8.5 L tones) of rice after Thiruvarur district. The major crops cultivated in this district are paddy, pulses, gingelly, groundnut and sugarcane.
Paddy is the principle crop grown in three season viz. Kuruvai, Samba and Thaladi. Rice is a nutritious cereal crop, used mainly for human consumption. It is the main source of energy and is an important source of protein providing substantial amounts of the recommended nutrient intake of zinc and niacin.
Crop growth and development are primarily governed by environmental conditions. The success or failure of crops is intimately related to the weather during the crop periods. Weather has significant influence on every phase of agricultural activity from preparatory tillage to harvesting and storage. In recent years the agricultural problem has become much more severe and intense. Thanjavur district has differed by deficit of irrigation. Thanjavur district agriculture has continued to be a gamble in the hands of monsoon, failure of rainfall and excessive rains and consequent floods also affected this area. Hence, a sound knowledge of the weather parameters and its interactions with crop yield is essential for successful agriculture hence objective is formulated to access relationship of weather parameters with rice yield in Thanjavur district.
METHODOLOGY
This study is based on secondary data of weather parameters such as rainfall, relative humidity, maximum temperature, minimum temperature and wind speed were collected from Agro Climate Research Centre, Tamil Nadu, Indian Meterological Department-Regional Meterological Centre, Chennai, and research stations of Thanjavur district.
Data on area, production and yield data for rice crop have been taken from Directorate of Economics and Statistics, Tamil Nadu, Season and Crop report and Tamil Nadu state website. The study covers data from 1990-91 to 2014-15.
Correlation Analysis
The correlation analysis was carried out to determine the degree of association between two variables. In the present study, the degree of relationships between crop yield and each of the weather parameters viz., rainfall, relative humidity, temperature and wind speed were determined by using Karl Pearson's correlation coefficient which was 
Significance of the Correlation Coefficient
To test the significance of the correlation coefficient't' test was used. Here null hypotheses was set as,
H0: = 0 against alternative hypothesis H1: ≠0
This was tested by using test statistic
Where, n is the number of pairs of observation r is the correlation coefficient.
Linear and Non Linear Models
The simplest way of representing any relation is by fitting a linear equation using the variables under study. But, in all the cases it may not follow. In the present study, taking crop yield as dependent variable and weather parameters as independent variables, linear and various non linear models (Table 1) were tried to fit to the data (Gomez and Gomez, 1984) . Among the below several model the best model were selected based on R 2 Value. 
Multiple Linear Regression Analysis
To study the influence of weather parameters on rice crop yield, multiple regression analysis was used. The multiple linear regression equation is,
Where, Y is the dependent variable and X i 's are the independent variables with βi s as the partial regression coefficients of Y on X i 's where i=1, 2,…..P.
In the present study, Y was taken as crop yield and X i 's were weather parameters viz., rainfall, relative humidity, maximum temperature, minimum temperature and wind speed.
Backward Regression Approach
When the numbers of variables in regression equation are more we can eliminate the variables which are not contributing significantly to the R² or if numbers of variables are less then we can add variables which are having significant effect on dependent variable and increase in R² by step wise regression analysis. The basic steps (Draper and Smith, 1966) in the procedure are given below:
• A regression equation containing all possible X-variables is computed
• The X-variables are then deleted one at a time. The decision to delete a variable is made on the basis of the significance of b, the partial regression coefficient.
• If the t-values for all the available b' s are significant we retain all the X-variables in the model.
• If some of the t-values are not significant then X-variable is deleted from the model.
• Another rule is to omit a X if it t 2 for its b is less than 1.
• A new multiple regression equation is fitted with the remaining X variable. This procedure is followed until all the t-values for the b's in the model are found to be significant. 
RESULTS AND DISCUSSIONS

Correlation Analysis
Correlation coefficient between yield and weather parameters (viz., Rainfall, Maximum temperature, Minimum Rice Crop Yield in Thanjavur District of Tamil Nadu www.tjprc.org editor@tjprc.org temperature, Relative humidity, Wind speed) for rice yield in Thanjavur district were calculated by using data from period 1990-91 to 2014-15 and the results are presented in Table 2 . The results revealed that the yield level of rice in Thanjavur district was negatively correlated and non significant with rainfall, maximum temperature and relative humidity and yield was highly significant and negatively correlated with minimum temperature and wind speed was positively correlated and non significant with yield of rice. Result concludes that there is a reduction in yield with increase in rainfall, relative humidity, maximum and minimum temperature respectively. As the rice crop requires optimum temperature ranges from 20-30 º C to be most favourable for growth and development of rice crop, but while examined the temperature pattern of study period in Thanjavur district it shown that it had experienced most frequently the temperature above 30 ºC which may result in reduction of yield. Even though the rainfall received above the rice crop requirement for growth it experiences reduction in yield as rainfall increases because of uneven distribution of rainfall during growing period.
Prediction Model for Rice Yield in Thanjavur District
The linear and various non linear models were used to predict rice yield level with the help of different weather parameters are given in Table 3 . The best model was selected based on the highest R 2 value. For predicting yield level with the help of rainfall, relative humidity, maximum temperature, minimum temperature and wind speed, cubic model was found to be the best with highest R 2 value (0.075), (0.051), (0.075), (0.365) and (0.155) respectively. 
Multiple Linear Regressions
Multiple linear regression fitted by using rice yield as dependent variable and rainfall, relative humidity, maximum temperature, minimum temperature and wind speed as independent variables and the results are given in Table Impact Factor (JCC): 5.9857 NAAS Rating: 4.13
4. The fitted model was found to be significant (5%) with R 2 value of 0.417 and out of five independent variables selected for the study, only minimum temperature was found to be significant to the yield. 
Backward Regression Approach
Factors affecting crop production and crop growth includes internal factors (Genetic or heredity) and external factors (climatic, edaphic, biotic, physiographic and socio economic factors). Among this nearly 50% of yield is attributed to the influence of climatic factors (rainfall, temperature, relative humidity, solar radiation, wind velocity and atmospheric gases). Thus in order to determine the contribution of each independent variable (weather parameters) to the yield, backward regression technique was carried out, where the variables which contribute least to the dependent variable are eliminated one by one.
Prediction of rice yield in Thanjavur district was carried out with the help of weather parameters. To know which one of the parameter is most significantly contributing to the rice yield, the backward regression approach was carried out and Step by step weather parameters were removed/ excluded from model is given in the Table 5 . At the beginning all independent variables were included in the prediction and the model was found to be significant with highest R 2 value of 0.417 and in the next step the variable which was contributing less was removed i.e. wind speed was removed and the R 2 value observed in this model was 0.417 and again removing one more variable from the remaining i.e. relative humidity was removed with R 2 = 0.403 and again removing one more variable from the remaining i.e. rainfall was removed with R 2 = 0.388 and in the final model maximum temperature was removed. As a whole wind speed, rainfall, relative humidity and maximum temperature were removed. In this model only minimum temperature was retained which is contributing to the yield and R 2 was found to be 0.354. The result obtained from analysis of relationship of rice crop yield with weather parameters shows non significant and negatively correlated for rainfall, maximum temperature and relative humidity. Minimum temperature was highly significant and negatively correlated with rice yield and wind speed was positively correlated and non significant with rice crop yield. In case of multiple regression analysis, minimum temperature shows significant and negatively influence on rice crop yield. In Prediction of rice crop yield, among different linear and non linear models, cubic model was found to be the best for Thanjavur district rice crop yield (highest R 2 value) with respect to all weather parameters (viz., Rainfall,
Relative humidity, Maximum temperature, Minimum temperature and wind speed). The most contributing weather parameter on yield was examine by using back ward regression technique and result found that when all parameters are combined it contributes 41.7% (R 2 = 0.417) to yield among this minimum temperature solely contributes 35% (R 2 = 0.354)
to the rice yield of Thanjavur district.
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